HLA class I genes: from structure to expression, serology and function.
HLA class I genes have been isolated from phage and cosmid libraries and assayed by transfection into murine L cells. The transfection step proved to be very important because of the large number of genes (and pseudogenes) in this family. All functional genes characterized so far in this way are "classical" class I genes, i.e. members of the HLA-A, -B or -C families. Three of these have been sequenced (HLA-A3, -Aw24; HLA-Cw3) in addition to the pHLA 12.4 pseudogene. Sequence comparisons indicate, in particular, extreme conservation of the 3' non-coding region between allelic HLA-A locus genes; the general organization of all these genes (8 exons) is very similar. Restriction mapping around the functional genes has been performed to investigate the degree of conservation (e.g. between HLA-A3 regions from 2 different individuals) and examine allelism at the DNA level (e.g. between HLA-A3 and HLA-Aw24 regions). Exon shuffling experiments followed by serological analysis of the expressed product indicate that, as expected, specificities are determined by the first two domains of the molecule. However, further constructs show that as soon as a single exon is exchanged most specific reactivities disappear. CTL analysis of murine cells expressing HLA molecules has run into many difficulties but still holds promise for the study of structure-function relationships in this system.